The most popular alternative motor fuels are bioethanol, biodiesel, hydrogen and boron. There are also interests in methyl and ethyl alcohols, natural gas, liquefied petroleum gas, p-series, electricity, and solar fuels were concluded as alternative engine fuels. Alternative engine fuels are fuels competitive to petroleum. These fuels are important because they replace petroleum fuels. There are many benefits the environment, economy and consumers in using alternative fuels. There are also dependencies on production and lifting costs but these are not considered in detail here.
INTRODUCTION
Ethanol can be produced from cellulose feedstocks such as corn stalks, rice straw, sugar cane bagasse, pulpwood, switchgrass, and municipal solid waste; it is generally referred to as bioethanol. Bioethanol is a renewable green fuel. Utilization of ethyl alcohol as engine fuel is one way to reduce both the consumption of crude oil and environmental pollution. Primary consideration involves the production of ethyl alcohol from renewable resources and determination of the economic and technical feasibility of using alcohol as an automotive fuel blended with gasoline. An important reason for interest in renewable energy sources is the concern for the greenhouse effect. Development of ethanol as a motor fuel can work to fulfil this commitment. Greenhouse gas emission reductions should be estimated on an annual basis. Where the levels from year to year vary significantly these should be specified on an annual basis. If ethanol from biomass is used to drive a light-duty vehicle, the net CO 2 emission is less than 7% of that from the same car using reformulated gasoline (Bergeron, 1996) .
The use of biodiesel has grown dramatically during the last few years. Feedstock costs account for a large percent of the direct biodiesel production costs, including capital cost and return. Biodiesel is a cleaner-burning diesel replacement fuel made from natural, renewable sources such as new and used vegetable oils and animal fats. Just like petroleum diesel, biodiesel operates in compression-ignition engines or Diesel engines.
Hydrogen as an energy carrier is not a primary energy source. Hydrogen is a sustainable, non-polluting source of energy that can be used in mobile and stationary applications. Hydrogen is an obvious alternative to hydrocarbon fuels such as LPG, NG and gasoline. It has many potential uses, is safe to manufacture, and is environmentally friendly. Hydrogen is expected to play a key role in the world's energy future by replacing fossil fuels. Hydrogen is gaining increasing attention as an encouraging future energy.
Natural gas (NG) is the fastest growing primary energy source in the world. Because it is a cleaner fuel than oil or coal and not as controversial as nuclear power, gas is expected to be the fuel of choice for many countries in the future. Positive contribution of NG on environmental pollution must also be considered in economical aspects. NG is widely available. CO 2 emission of NG is lower than both diesel fuel and gasoline which makes NG engines favourable also in terms of the green house effect.
P-series fuels are blends of ethanol, methyltetrahydrofuran (MeTHF), and pentanes, with butane added for blends that would be used in severe cold-weather conditions to meet cold start requirements. Emissions from the production and use of P-Series are substantially better than those from gasoline. Each unite of P-series fuel emits approx 50% less carbon dioxide, 35 % less hydrocarbons, 15% less carbon monoxide than gasoline. It also has 40% less ozone forming potential. Table 1 shows the potential and available motor fuels. 
BIOETHANOL
The term alcohol often has been used to denote either ethanol or methanol as a fuel. As engine fuels, ethanol and methanol have similar chemical and physical characteristics. Biothanol is ethyl alcohol, grain alcohol, or chemically C 2 H 5 OH or EtOH. The use of ethanol as a motor fuel has as long a history as the car itself. Bioethanol is an alcohol-based alternative fuel produced by fermenting and distilling starch crops that have been converted into simple sugars. Feedstocks for this fuel include corn, barley, and wheat. Sugar beets and sugar cane are examples of feedstocks that contain sugar. Ethanol is also produced from a wet-milling process. Many larger ethanol producers use this process, which also yields products such as high-fructose corn sweetener.
The use of ethanol as a motor fuel has as long a history as the car itself. It began with the use of ethanol in the internal combustion engine invented by Nikolas Otto in 1897 (Rothman et al., 1983) . Alcohols have been used as fuels since the inception of the automobile. The term alcohol often has been used to denote either ethanol or methanol as a fuel. With the oil crises of the 1970s, ethanol became established as an alternative fuel. Many countries started programs to study and develop fuels in an economic way from available raw materials (Paul, 1979) . The interest then waned as the price of oil dropped, until 1979 when we had another oil crisis. Since the 1980s, ethanol has been considered as one possible alternative fuel in many countries. Countries including Brazil and the USA have long promoted domestic bioethanol production. In addition to the energy rationale, ethanol/gasoline blends in the USA were promoted as an environmentally driven practice‚ initially as an octane enhancer to replace lead. Ethanol also has value as oxygenate in clean-burning gasoline to reduce vehicle exhaust emissions.
According to the Kyoto Protocol to the United Nations Framework Convention on Climate Change (UNFCCC), agreed to in December 1997, marks an important turning point in efforts to promote the use of renewable energy worldwide and the developed countries should decrease the net emission of CO 2 (Surmen and Demirbas, 2003 ). An important reason for interest in renewable energy sources is the concern for the greenhouse effect. Development of ethanol as a motor fuel can work to fulfil this commitment.
Use of Bioethanol as a Transporting Fuel
Bioethanol represents an important, renewable liquid fuel for motor vehicles (Lewis, 1996) . Ethanol performs well as a fuel in cars, either in a neat form or in a mixture with gasoline. In addition to ethanol/gasoline blend markets, ethanol has other motor fuel applications including: (1) use as E85, 85 percent ethanol and 15 percent gasoline, (2) use as E100, 100 percent ethanol with or without a fuel additive, and (3) use in oxydiesel, typically a blend of 80 percent diesel fuel, 10 percent ethanol and 10 percent additives and blending agents. Table 1 shows the potential and available motor fuels. Ethanol is most commonly used to increase octane and improve the emissions quality of gasoline. Ethanol is blended with gasoline to form an E10 blend (10% ethanol and 90% gasoline), but it can be used in higher concentrations such as E85 or E95. Original equipment manufacturers produce flexible-fuel vehicles that can run on E85 or any other combination of ethanol and gasoline Ethanol is currently added to gasoline, but can be used pure. Benefits include reduced air pollution and reduced dependence for foreign oil. Ethanol represents an important, renewable liquid fuel for motor vehicles. Air pollution can also be reduced by the use of ethanol. Ethanol is low in reactivity and high in oxygen content, making it an effective tool in reducing ozone pollution. It is also a safe replacement for toxic octane enhancers in gasoline such as benzene, toluene and xylene.
The use of gasohol (ethanol and gasoline mixture) as an alternative motor fuel has been steadily increasing around the world for a number of reasons. Domestic production and use of ethanol for fuel can decrease dependence on foreign oil, reduce trade deficits, create jobs in rural areas, reduce air pollution, and reduce global climate change carbon dioxide buildup. Ethanol, unlike gasoline, is an oxygenated fuel that contains 35% oxygen, which reduces particulate and NO x emissions from combustion.
Ethanol derived from fermentation produces no net increase in atmospheric CO 2 when burned, is an octane enhancing additive and removes free water which can plug fuel lines in cold climates (Lang et al., 2001) .
The estimated world ethanol production in 1998 was 33.3 billion litres (Berg, 1998) . Approximately 9% of the ethanol is produced synthetically, and consequently, fermentation is responsible for 91% of global ethanol production (Wheeler et al., 1991) . Brazil is the dominant producer of alcohol with a production of 16.1 billion litres in 1998. The production of bioethanol in different continents is shown in Table  2 (Berg, 1998) . 478 Current Advances in Alternative Motor Fuels 
Methanol
Methanol (CH 3 OH) is an alcohol-based fuel. On the basis of the mass unit, methanol has a lower energy value than gasoline. The lower heating value of the liquid fuel is 19.9 MJ/kg for methanol and 44.4 MJ/kg for C 8 H 18 (Demirbas, 2001) . Methanol, also known as wood alcohol, has been used as an alternative renewable fuel in flexible fuel vehicles that run on M85 (a blend of 85% methanol and 15% gasoline). Methanol is predominantly produced by steam reforming of natural gas to create a synthesis gas, which is then fed into a reactor vessel in the presence of a catalyst to produce methanol and water vapour. Methanol's physical and chemical characteristics result in several inherent advantages as an automotive fuel. Some methanol benefits include low emissions, high-performance, and less flammable than gasoline. In addition, methanol can be manufactured from a variety of carbon-based feedstocks such as natural gas, coal, and biomass and the use of methanol would help reduce the dependence on imported petroleum (Demirbas and Gullu, 1998) .
In comparison with gasoline, methanol is a superior engine fuel. Thermal efficiency values for the engine are higher, and there are no emission problems. Because of a high octane number, namely, 106, methanol is an excellent fuel for high-compression engines (Corlett, 1975) . Methanol benefits the environment, economy and consumers.
BIODIESEL
Methyl or ethyl esters of vegetable oils are called as biodiesels. Biodiesel is a natural, renewable resource. Biodiesel has physical properties very similar to conventional diesel. The physical properties of biodiesel and No 2. Diesel fuels are tabulated in Table 3 .
Biodiesel is a domestically produced, renewable fuel that can be manufactured from vegetable oils, animal fats, or recycled restaurant greases. Biodiesel fuel can be made from new or used vegetable oils and animal fats, which are non-toxic, biodegradable, renewable resources. Fats and oils are chemically reacted with methanol or ethanol (methanol is the usual choice) to produce chemical compounds known as fatty acid methyl esters. Biodiesel can be produced by a variety of esterification technologies. The oils and fats are filtered and preprocessed to remove water and contaminants. If free fatty acids are present, they can be removed or transformed into biodiesel using special pretreatment technologies. The pretreated oils and fats are then mixed with an alcohol (usually methanol) and a catalyst (usually sodium or potassium hydroxide). The oil molecules (triglycerides) are broken apart and reformed into esters and glycerol, which are then separated from each other and purified (Demirbas, 2002) .
Use of Biodiesel as a Transporting Fuel
In general, the physical and chemical properties and the performance of ethyl esters are comparable to those of the methyl esters. Methyl and ethyl esters have almost the same heat content. The viscosities of the ethyl esters are slightly higher, and the cloud and pour points are slightly lower, than those of the methyl esters. Engine tests demonstrated that methyl esters produced slightly higher power and torque than ethyl esters (Encinar et al., 2002) . Some desirable attributes of the ethyl esters over methyl esters are: significantly lower smoke opacity, lower exhaust temperatures and lower pour point. The ethyl esters tended to have more injector coking than the methyl esters.
The methyl ester of vegetable oil was evaluated as a fuel in CIE by researchers (Saka and Kusdiana, 2001) . They concluded that the performance of the esters of vegetable oil did not differ greatly from that of Diesel fuel. The brake power was nearly the same as with Diesel fuel, while the specific fuel consumption was higher than that of Diesel fuel. Based on crankcase oil analysis, engine wear rates were low but some oil dilution did occur. Carbon deposits inside the engine were normal, with the exception of intake valve deposits. The results showed the transesterification treatment decreased the injector coking to a level significantly lower than that observed with D2. Although most researchers agree that vegetable oil ester fuels are suitable for use in CIE, a few contrary results have also been obtained. The results of these studies point out that most vegetable oil esters are suitable as Diesel substitutes but that more long term studies are necessary for commercial utilization to become practical. Using biodiesel in a conventional diesel engine substantially reduces emissions of unburned hydrocarbons, carbon monoxide, sulfates, polycyclic aromatic hydrocarbons, nitrated polycyclic aromatic hydrocarbons, and particulate matter. These reductions increase as the amount of biodiesel blended into diesel fuel increases. The best emissions reductions are seen with B100. Scientists believe carbon dioxide is one of the main greenhouse gases contributing to global warming. Neat biodiesel (100 percent biodiesel) reduces carbon dioxide emissions by more than 75 percent over petroleum diesel. Using a blend of 20 percent biodiesel reduces carbon dioxide emissions by 15 percent.
The use of biodiesel decreases the solid carbon fraction of particulate matter (since the oxygen in biodiesel enables more complete combustion to CO 2 ) and reduces the sulfate fraction (biodiesel contains less than 24 ppm sulfur), while the soluble, or hydrocarbon, fraction stays the same or increases. Emissions of nitrogen oxides increase with the concentration of biodiesel in the fuel. Some biodiesel produces more nitrogen oxides than others, and some additives have shown promise in modifying the increases.
Benefits include reduced unburned hydrocarbons, carbon monoxide, and particulate matter. Biodiesel offers safety benefits over petroleum diesel because it is much less combustible, with a flashpoint greater than 423 K, compared to 350 K for petroleum diesel. It is safe to handle, store, and transport. Biodiesel is safe, biodegradable, and reduces serious air pollutants such as particulates, carbon monoxide, hydrocarbons, and air toxics. Blends of 20% biodiesel with 80% petroleum diesel (B20) can be used in unmodified diesel engines, or biodiesel can be used in its pure form (B100), but may require certain engine modifications to avoid maintenance and performance problems.
HYDROGEN AS A MOTOR FUEL
Hydrogen is not a primary fuel. Benefits include cleaner air, cleaner water, and better health. Hydrogen is also a renewable resource. Hydrogen can be used as a motor fuel, whereas neither nuclear nor solar energy can be used directly (Caglar, 2001) . The hydrogen market has great potential for transportation applications. However, currently there are no original equipment manufacturer vehicles available for sale to the general public.
Widespread use of hydrogen as an energy source could be improved global climate change, energy efficiency, and air quality. Fuel cells are an important enabling technology for the hydrogen future and have the potential to revolutionize the way we power our nation, offering cleaner, more-efficient alternatives to the combustion of gasoline and other fossil fuels.
Hydrogen can be used as a fuel directly in an internal combustion engine not much different from the engines used with gasoline. The problem is that while hydrogen supplies three times the energy per pound of gasoline it has only one tenth the density when the hydrogen is in a liquid form and very much less when it is stored as a compressed gas. This means that hydrogen fuel tanks must be large. Hydrogen has good properties as a fuel for internal combustion engines in automobiles. Hydrogen can be used as a fuel directly in an internal combustion engine not much different from the engines used with gasoline. Laboratory tests conducted on internal combustion engines burning hydrogen demonstrate good performance (Berry et al., 1996) .
As with any gasoline engine, efficiency depends on driving conditions. At freeway speed the hydrogen engine has demonstrated at least a 20% increase in efficiency. Hydrogen engines demonstrate the efficient operations of a diesel and the high rpm characteristics of a gasoline motor.
BORON AS A MOTOR FUEL
Boron fuel is made up of the element boron. It is mixed with pure oxygen in the engine. Boron is very safe, because it is hard to ignite. It also contains more energy than petroleum derivatives fuels. Boron has a very high energy density, much better than that of liquid hydrogen and also a lot safer. So it seems practical as a fuel for a vehicle. Unfortunately boron is quite a limited resource and pure oxygen is expensive.
Boron as a chemical fuel will be promising motor fuel in the future. Cars in which boron fuel simply burns will be true zero emission vehicles. The boron oxide resulting from the combustion is condensed to a solid and stored at the boron station for later conversion to boron again. Its product, boria (B 2 O 3 ), needs to be recycled (decombustion) so it must be kept onboard until it can be swapped for more boron and reburnt. Boron has a very high energy density, much better than that of liquid hydrogen and also a lot safer.
In air boron may be practically unignitable. If the oxygen is pure, boron burns better. Techniques are required for purifying air oxygen on board the vehicle and then the oxygen must be prevented from burning the motor along with the fuel.
The idea of boron as a better automobile fuel than hydrogen is to use nuclear energy to split boron oxide, and to use the boron as fuel in suitable automobile engines. The boron oxide resulting from the combustion is condensed to a solid and stored at the boron station for later conversion to boron again.
To ignite boron it can be burnt in an environment of pure oxygen, and it has no other product than solid boron oxide, there are no other harmful pollutants or emissions. The unique compactness of boron means that it could easily have a transcontinental range. Its product, boria, needs to be recycled (decombustion) so it must be kept onboard until it can be swapped for more boron and reburnt. Boron has a very high energy density, much better than that of liquid hydrogen and also a lot safer. So it seems practical as a fuel for a vehicle.
Advantages of Boron as an Engine Fuel
It has a huge advantage as a fuel because it is very combustible in pure oxygen. Boron's major safety advantage is that it strongly resists ignition. For this reason it is very safe in cars since many accidents are made more dangerous due to highly flammable fuel. Boron has a possibility for the fuel of the future for a real zero emission vehicle. The combustion reaction of boron can be given with Equation (1) Is boron a better energy carrier than hydrogen? Yes. As a synthetic fuel, boron is better than hydrogen. This is true even though hydrogen carries much more energy per unit mass than boron. A pound of boron replaces 1.2 pounds of liquid hydrocarbon, a pound of hydrogen replaces 2.5 pounds of it, and so it might seem hydrogen replaces 2.1 times its mass in boron. That's not how it works out.
Disadvantages of Boron as an Engine Fuel
In air boron may be practically unignitable. If the oxygen is pure, boron burns better. Boron as a chemical fuel will be promising motor fuel in the future. But burning boron fuel posed more problems. The fumes were toxic, not a problem in flight, but very risky for ground crew. Burning boron fuel also tends to leave a heavy deposit on anything in its path, with turbine blades being particularly vulnerable. It was proposed that the boron fuel would therefore be used only for afterburning.
NATURAL GAS AND COMPRESSED NATURAL GAS
The chemical properties describe the characteristics of the fuel's combustion properties. The composition of natural gas (NG) is never constant. However, Methane is by far the largest component, its presence accounting for about 95% of the total volume. Other components are; ethane, propane, butane, pentane, nitrogen, carbon dioxide, water vapour, and traces of other gases. Very small amounts of sulfur compounds are also present. Since methane is the largest component of NG, it is generally used the properties of methane when comparing the properties of NG to other fuels. Table 4 shows the chemical composition of NG. Methane is a simple hydrocarbon, a substance consisting of carbon and hydrogen. There are many of these compounds, and each has its own number of carbon and hydrogen atoms joined together to form a particular hydrocarbon gas or fuel gas. The air to NG ratio by volume for complete combustion is 9.5:1 to 10:1. This ratio is not exact because of the slight variations in fuel composition and engine configuration.
The composition of pipeline NG varies depending on the source and processing of the gas. NG at ambient temperatures and pressures is a gas. The typical combustion properties of NG are gives in Table 5 . As is typical of gases, it has a very low energy density compared to other fuels. On average, it takes 0.921 cubic meters of NG to equal the same energy content as 1.12 of gasoline. This makes use of NG as a transportation fuel at ambient temperatures and pressures unfeasible. To use NG as a transportation fuel it must either be compressed or liquefied to increase its volumetric energy density.
Ventilation must be provided in CNG vehicle maintenance garages and vehicle storage buildings through ceiling exhaust systems to prevent hazardous CNG accumulations. In vehicle operation, as the pressure regulators reduce CNG pressure, the temperature will drop, causing water vapour in the NG to condense. The condensed water will restrict or block fuel flow. CNG vehicle fuelling stations normally dehydrate the NG to prevent water condensation.
Use of CNG as a transport sector fuel requires investment in a dramatically different fuel supply system. Gas has to be taken from a gas distribution system, usually at a pressure of 0.3 to 1 MPa, and compressed to 20 MPa into vehicles CNG tanks. Without intermediate storage at the CNG vehicle filling station, a slow fill system is used that only has compressors. About 8 h are required for refuelling the vehicles. For a more rapid fill but usually no faster than 5 min larger compressors and intermediate storage is required. Typically, to use CNG as a transportation fuel, NG is taken from a gas distribution system at pressures ranging from 0.3 to 1 MPa, compressed at a fuelling station, and engine performance characteristics (Demirbas, 2002) . Vehicle Operation with NG Natural gas vehicles (NGVs) offer many benefits, from improving public health and the environment to aiding the transition to fuel cell vehicles. Read on to learn how NGVs are leading the way to a better tomorrow -today. Compared with vehicles fuelled by conventional diesel and gasoline, NGVs can produce significantly lower amounts of harmful emissions such as nitrogen oxides, particulate matter, and toxic and carcinogenic pollutants. NGVs can also reduce emissions of carbon dioxide, the primary greenhouse gas. Fuel cell vehicles powered by hydrogen are the future of transportation. NG vehicle and infrastructure development can facilitate the transition to this technology. The vast World network of natural gas transmission lines offers the potential for convenient transportation of natural gas to future refuelling stations that reform hydrogen from the gas. Because NG and hydrogen are both gaseous fuels, lessons learned from developing NG technologies may aid the transition away from conventional liquid fuels to gaseous hydrogen fuel.
Despite the large difference in volumetric energy density between gasoline and compressed natural gas (CNG), the impact of CNG energy density on engine performance is less dramatic. As a gas, it has few cold start problems. Its higher-octane value allows for higher engine compression ratios than can be used with gasoline alone. Higher compression ratios allow for higher power and fuel efficiency. However, for the same compression ratio, the amount of NG air/fuel mixture that can be burned in each piston stroke is 10-15% less than for gasoline. Thus, there is a 10-15% loss of engine output power.
To use CNG safely, technicians and drivers need to know what the differences are and how to work with them. Other subjects that must be understood are NG combustion and storage, working with high pressure conduits, connectors, regulators, and cylinders, safety codes and industry standards. Detailed hands-on training for installation and maintenance technicians should normally be provided by the conversion kit manufactures.
In general, the use of NG results in cleaner and longer-lasting engines. Less carbon builds up on spark plugs, engine oil, and in the combustion chamber. Natural gas has higher ignition temperatures than gasoline, which increases he, importance of maintaining proper ignition system operation.
Benefits include domestic abundance, low emissions, and low production of greenhouse gases. Natural gas is one of the cleanest burning alternative fuels available and offers a number of advantages over gasoline. In light-duty applications, air exhaust emissions from natural gas vehicles are much lower than those from gasolinepowered vehicles. In addition, smog producing gases, such as carbon monoxide and nitrogen oxides, are reduced by over 90% and 60%, respectively and carbon dioxide, a greenhouse gas, is reduced by 30-40%. For heavy-duty and medium-duty applications, natural gas engines have demonstrated over 90% reduction of CO and particulate matter and over 50% reduction of NO x relative to commercial diesel engines.
OTHER ALTERNATIVE MOTOR FUELS
Liquefied petroleum gas (LPG) is a popular alternative fuel choice because an infrastructure of pipelines, processing facilities, and storage already exists for its efficient distribution. LPG is a by-product from two sources: natural gas processing and crude oil refining. When natural gas is produced, it contains methane and other light hydrocarbons that are separated in a gas processing plant. There is essentially no carbon build-up in the engine. Engines running on propane last longer than gasoline engines. LPG is an attractive fuel for internal combustion engines because it burns with little air pollution and little solid residue. It does not dilute lubricants, and it has a high octane rating. P-Series fuel is a unique blend of natural gas liquids, ethanol, hydrocarbons methyltetrahydrofuran (MeTHF). MeTHF and a biomass-derived co-solvent. P-Series is made primarily from renewable resources and provides significant emissions benefits over reformulated gasoline. P-Series fuel can be mixed with gasoline in any proportion and used in flexible fuel vehicles. P-series fuels are clear, colourless, 89--93 octane, liquid blends that are formulated to be used in flexible fuel vehicles (FFV's). Like gasoline, low vapour pressure formulations are produced to prevent excessive evaporation during summer and high vapour pressure formulations are used for easy starting in the winter. P-series is at least 60% non-petroleum. It also has many environmental benefits. Because a majority of the components that make up P-series fuels come from domestically produced renewable resources, this alternative fuel promotes both energy security and environmental quality. P-series could be 96% derived from domestic resources. P-series fuels could reduce fossil energy use by 49% to 57% and petroleum use by 80% relative to gasoline. Greenhouse gas emissions of the P-series fuels are 45% to 50% below those of reformulated gasoline.
Electricity can be used as a transportation fuel to power battery electric and fuel cell vehicles. Electric fuel is electricity that is used to directly power the vehicle. The power is created by batteries and other electricity sources. Fuel cell vehicles use electricity produced from an electrochemical reaction that takes place when hydrogen and oxygen are combined in the fuel cell stack. The production of electricity using fuel cells takes place without combustion or pollution and leaves only two byproducts, heat and water. Batteries are energy storage devices, but unlike batteries, fuel cells convert chemical energy to electricity. Benefits include no emissions and fewer parts to be serviced and replaced. Electricity is also cheaper than gasoline.
Using solar energy directly to power vehicles has been investigated primarily for competition and demonstration vehicles. Solar fuel is light from the sun transformed into energy. It is 100% renewable and emits no emissions. Solar energy technologies use sunlight to produce heat and electricity. Electricity produced by solar energy through photovoltaic technologies can be used in conventional electric vehicles. Solar energy can not be used directly in cars except as a stunt. The current solar-powered cars are just religious exercises in the solar religion.
CONCLUSION
Currently much attention is focused on utilization of alternative motor fuels such as biomethanol, biodiesel, hydrogen, boron, natural gas, liquefied petroleum gas, p-series, electricity, and solar fuels. Alternative motor fuels are competitive fuels to petroleum. There are many benefits the environment, economy and consumers in using alternative fuels.
The Kyoto Protocol to the United Nations Framework Convention on Climate Change (UNFCCC), agreed to in December 1997, marks an important turning point in efforts to promote the use of renewable energy worldwide and the developed countries should decrease the net emission of CO 2 .
An important reason for interest in renewable energy sources is the concern for the greenhouse effect. Development of alternative motor fuels, especially obtained from renewable energy sources such as biomethanol, biodiesel and hydrogen, can work to fulfil this commitment. Greenhouse gas emission reductions should be estimated on an annual basis. Where the levels from year to year vary significantly these should be specified on an annual basis.
